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Background: The purpose of this study was to cognitively test the Urdu and English language versions of a survey
to assess colon cancer screening behaviours among South Asian immigrants in Canada.
Methods: The Colon Cancer Screening Behaviours Survey was cross-culturally translated and adapted into the Urdu
language followed by cognitive interviews using an evidence-informed cross-cultural cognitive interview
framework. The cognitive interviews were conducted in English and Urdu in three rounds; a preliminary round,
round one, and round two. Two bilingual cognitive interviewers administered interviews in person with South
Asian immigrants in Hamilton, Ontario. Scripted verbal and emergent probe techniques were used concurrently
with survey item administration.
Results: A total of 30 South Asian immigrant participants, 12 English speaking and 18 Urdu speaking completed a
cognitive interview. These groups were similar in age, gender, and years of residence in Canada. General design,
culture, gender, and translation issues were identified. Revisions were made to improve the survey and the
interview protocol was modified for future data collection.
Conclusions: The cross-cultural cognitive interview framework led to a systematic and rigorous process of pre-testing
and revising the Colon Cancer Screening Behaviours Survey, which may be used to gain insights on beliefs, benefits,
facilitators and barriers to colon cancer screening among South Asian immigrants. The study methods and experience
may also inform the cross-cultural translation and adaptation and cognitive testing of other survey tools.Background
In order to understand colorectal cancer (CRC) and
screening behaviours among South Asian (SA) popula-
tions, an understanding about socio-cultural context,
facilitators and barriers to participation from their per-
spective is required. Knowledge gained may then be used
to inform selection of relevant measures to assess the
factors that influence CRC screening.
Prior studies were conducted by our team to inform
the development of a survey targeted for use with SA
immigrant populations to assess beliefs, attitudes, facili-
tators and barriers to CRC screening [1, 2]. A scoping
study enhanced understanding of factors that influenced
cancer screening among SA immigrants residing in the* Correspondence: joanne.crawford@brocku.ca
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(USA), and Canada [1]. This initial work provided know-
ledge on socio-cultural context including values of fam-
ily, holistic views of health care, beliefs related to risk
perception, low knowledge, and barriers to screening.
However, the scoping study was limited in terms of un-
derstanding beliefs, barriers, and gender-related factors
that influence CRC screening among both men and
women [1]. This gap was addressed by conducting a
focus group study to elicit the perspectives of SA immi-
grants to gain a more focused understanding of CRC
and screening perceptions within the Canadian context
[2]. The findings informed on socio-cultural beliefs and
attitudes related to CRC and screening, as well as pro-
vided an enhanced understanding of sources of know-
ledge and awareness from social networks. Additionally,
the factors that supported access to CRC screening up-
take were uncovered along with key strategies tois distributed under the terms of the Creative Commons Attribution 4.0
rg/licenses/by/4.0/), which permits unrestricted use, distribution, and
e appropriate credit to the original author(s) and the source, provide a link to
changes were made.
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mary, both studies were essential to inform the develop-
ment of a survey to assess CRC screening behaviours
among SA immigrants.
Survey development followed a rigorous process [3]
beginning with the identification and charting of con-
cepts extracted from prior studies [1, 2]. Key concepts
were then defined using behavioural concepts from the
Health Belief Model [4] and the Theory of Planned Be-
haviour [5]. A literature review of articles reporting on
pre-existing surveys containing measures that aligned
with key concepts and conceptual definitions were se-
lected and critically appraised for conceptual congruence
using the Evaluating the Measurement of Patient-Reported
Outcomes tool [6]. Consultation with public health and
measurement experts enabled the selection of candidate
measures and decision-making around additions and mod-
ifications required within the survey. This initial phase of
survey development was important for survey construction
as it followed a rigorous process.
The Colon Cancer Screening Behaviours Survey con-
sists of 84 items that assess: (1) CRC screening practices
and behavioural outcomes; (2) six scales that measure
perceived susceptibility, perceived severity, perceived
benefits, perceived barriers, self-efficacy, and subjectiveTable 1 Summary of Measures in the Survey
Domains Pre-existing measures
Colon cancer screening practices – Total: 9 Items
Heard, had, and intention
for colon cancer screening
Vernon et al. [37]
Colon cancer screening beliefs and attitudes - Total: 60 Items
Perceived susceptibility &
Perceived severity
Perceived susceptibility and perceived
Ozsoy et al. [31] used Jacobs [44] m
cancer screening that were initially
Champion’s [45] breast cancer scree
Perceived benefits &
Perceived barriers
Perceived benefits and perceived barr
Rawl et al. [49] colorectal cancer scr
were drawn from Champion’s [50] b
screening measures
Perceived self-efficacy &
Subjective norm
Perceived self-efficacy and subjective
Flight et al. [53] used measures from
and Vernon et al. [55]
Socio-demographics – Total 15 items
Socio-contextual items relevant to
SA immigrants
Items drawn from scoping and focunorm from existing instruments; and, (3) relevant socio-
demographics for SA populations [3]. See Table 1 for the
Summary of Measures in the survey that includes details
on domains and items, pre-existing measures, and addi-
tions from the literature. A total of five items were re-
searcher developed. The purpose of the survey is to
describe or predict colon cancer screening beliefs, atti-
tudes, facilitators, and barriers that influence intention
and uptake among SA immigrants in Ontario, Canada.
As developed, the survey was intended for in-person or
telephone interviewer-led administration; although, it
may be used for self-administration in educated popula-
tions. The survey was translated into Urdu to be ac-
cessible to non-English language speaking individuals.
At this stage of pre-testing, we did not feel it was ne-
cessary to obtain permission from the authors of pre-
existing measures included in the survey as we did
not know if further modifications would be required
until after the study was completed. The intent was
to contact authors after this study to seek permission
upon pilot testing of the survey.
Current standards of linguistic translation [7] of a sur-
vey alone may be insufficient to achieve relevance to tar-
get respondents [8, 9]. For new immigrants, attention
must be paid to achieving conceptual equivalence whileAdditions
3 items added
• 2 items drawn from prior literature [43]
• 1 item - researcher developed
severity Perceived susceptibility
easures for colorectal
drawn from
ning measures
• 1 item was added [46]
Perceived severity
• 2 items added [47, 48]
iers Perceived benefits
eening measures
reast cancer
• 2 items: 1 item for the home stool test
and colonoscopy [51]
Perceived barriers
• 3 items were added [34, 52]
norm Perceived self-efficacy
Tiro et al. [54] • 1 item was added [56]
Subjective norm
• 1 item - researcher developed [1]
s group studies [1, 2] 4 items - researcher developed [1]
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may be addressed in good cross-cultural translation and
adaptation, it should be verified using cognitive inter-
views [10]. Pre-testing with cognitive interviews may un-
cover issues with comprehension of questions and
responses, design layout, or translation [10]. This was
the case for Pasick et al. [11] in their study assessing
breast and cervical cancer screening among diverse eth-
nic populations in the USA, where conceptual, transla-
tion and contextual issues arose.
The purpose of this study was to conduct cognitive
interviews of the English and Urdu versions of the Colon
Cancer Behaviours Screening Survey with SA immigrants.
Our objective was to assess the English and Urdu
language versions of the survey for comprehension
through probing, to interpret qualitative data and key
themes, and to identify problems with questions and
responses while comparing issues that emerged among
each group, and to make revisions.
Methods
Cross-cultural translation and adaptation
The Colon Cancer Screening Behaviour Survey was
cross-culturally translated and adapted into the Urdu
language using current best practices by two bilingual
SA immigrants, and involved: (1) two independent for-
ward translations; (2) a meeting to discuss the synthesis
report of the two forward translations; and (3) an expert
committee review meeting ([8, 9], See Fig. 1). The deci-
sion to forgo back-translation, a common second step in
cross-cultural translation and adaptation was made be-
cause of the literature reporting that expert committee
review produces more accurate cross-cultural translation
and adaptation (i.e. face validity and conceptualFig. 1 Cross cultural Translation and Adaptation. Beaton et al. [8]; Epstein erelevance) when compared to back-translation [9]
Epstein et al. [9] described that back translators
could return the survey to the original wording skip-
ping over incorrect terms in the forward translation,
and thus provide unwarranted confidence in the
translated version. The committee review provided
an opportunity to involve two other individuals with
expertise working with the SA community, and who
had greater understanding of medical terms and how
they may be interpreted or understood by the target
population.
The first step required two translations (T1 and T2)
from two individual translators. These individuals were
bilingual, emigrated from the Indian sub-continent, and
were native speakers of Urdu; one had an undergraduate
degree and lay knowledge of the topic, and another had
a health science degree and background. Documentation
was provided on each translation. In step two, a synthe-
sis of the two independent translations (T1 and T2) was
created and documented. Discrepancies were resolved
by consensus through the process of returning to the
synthesized documentation report, and discussing the
issue among the two translators. The source and target
versions of the survey were examined using the follow-
ing criteria: (a) semantic equivalence, the meaning as-
cribed to words used by SA populations; (b) idiomatic
equivalence, the idioms or colloquialisms used by the SA
population; (c) experiential equivalence, the context of
the activity, CRC screening; and (d) conceptual equiva-
lence, the meaning of concepts examined and defined
within the culture [8, 9].
The next step involved an expert committee review of
the combined translations (T1 and T2) synthesis report
of the survey including written documentation thatt al. [9]
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ing translation [9]. To avert problems related to accurate
linguistic and cultural translations of key medical terms
during expert committee review, a bilingual clinical
expert and a content expert in cancer screening and
public health informed this final step [12]. Therefore,
the expert committee was comprised of the two indi-
vidual translators, a bilingual SA clinical expert, and a
content expert. The expert committee played a vital
role in the final step of cross-cultural translation and
adaptation before pre-testing the survey. This was
accomplished through discussion of each individual’s
interpretation, and reaching a consensus on any
issues or discrepancies. To log results of cross-cultural
translations, three standardized forms were used, one for
each step [13].Cognitive interviews
The survey was then pre-tested using cognitive interviews.
Cognitive interviewing has its foundations in social and
cognitive psychology and focuses on an individual’s cogni-
tive processing of questions and responses [14]. Testing
the function of a survey using cognitive interview methods
is an important step in evaluating a newly developed sur-
vey questionnaire [15]. The overall aims are to reduce sys-
tematic error, and improve the functioning of the
measures in the target culture [16]. The Cognitive Inter-
viewing Reporting Framework provides guidelines for the
reporting of studies involving cognitive testing, and is used
in this paper [17].Cognitive and cross-cultural interview framework
Cognitive interviewing was conducted using a question-
and-answer process [14]. The intent was to uncover
problems by probing the participant about each question
to determine whether a specific question did or did not
successfully match the intended concept of interest. The
techniques detect issues of comprehension, processing
or communication, and serves to complement subsequent
field testing [14]. In our study, the development of scripted
verbal probes was guided by Tourangeau’s [18] theoretical
framework. This framework utilizes a question-and-answer
model with four processing actions to respond to a
question: comprehension, retrieval, judgement, and re-
sponse. The objective of cognitive interviews in this
study was to provide opportunities to elicit evidences
of these cognitive processes and uncover any concep-
tual issues.
The cross-cultural relevance was enhanced by drawing
from Willis’ cross-cultural cognitive interviewing, a vari-
ant of standard cognitive interviewing [10]. A unique
feature of the cross-cultural cognitive interviewing is
that it assesses cross-cultural equivalence between thesource language and target language survey, and aims to
determine if the variation of interpretation of items be-
tween both is acceptable given the measurement goals.
Specific techniques
Scripted and emergent verbal probes were used in this
study as it placed less responsibility on the participant
[16, 19, 20], and provided a structured method for use
by interviewers with limited cognitive interviewing skills.
Verbal probing is used to probe a specific question, a
term, or the path that led to the response [16, 21]. Stan-
dardized construction of scripted verbal probes was
guided by investigator consultations with a public health
advisory group, and other measurement experts [16]. In
total, there were 12 scripted verbal probes (Additional
file 1: Appendix A).
Using a standardized process, the interviewer was re-
sponsible for following the flow of questions, responses,
and scripted verbal probes using a protocol. Emergent
verbal probes, another form of verbal probing were also
used to uncover unanticipated problems. The cognitive
interviewer was attuned and observed the participants’
hesitation or confusion with a question or response dur-
ing the interview and as a result formulated verbal
probes needed to elicit further information [16]. Emer-
gent verbal probing has been found to be effective as a
testing method among a variety of cultures and language
groups [10]. The interviewers followed the cognitive
interview protocol with concurrent probing where each
item of concern was administered and followed by
scripted verbal probes [16].
The addition of cross-cultural cognitive interviewing
allowed us to pre-test the Colon Cancer Screening Be-
haviour Survey among SA immigrants to: (1) assess pre-
viously developed and tested items; (2) assess if it was
understood in the same way through the administration
of the Urdu and the English language version of the sur-
vey; and (3) identify problems.
Cognitive interview study design
The Colon Cancer Screening Behaviours Survey was
cognitively tested through interviewer-led in person
administration using pen and paper in Hamilton,
Ontario. The participant eligibility criteria included: 50
to 74 years of age, average risk for CRC (no personal or
family history of CRC, no inflammatory bowel diseases,
no symptoms or bowel problems [22]; country of birth
in the Indian sub-continent or SA diaspora, permanent
residency; and, Urdu and English language speaking.
Interviews were held separately for English and Urdu
language speaking participants. We aimed to recruit a
purposive sample of 30 participants. Given the two par-
ticipant groups for interviews differed by language only,
this sample size was determined to be reasonable to
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ation for qualitative assessment [24]. Research Ethics
Board (REB) approval was received from two univer-
sities that the primary author was affiliated with dur-
ing the time of the study, the University of Toronto
Research Ethics Board (# 27857), and Brock University
Research Ethics Board (#12–036). The other authors were
also affiliated with the University of Toronto during the
time of the study.
Procedures
Pre-testing using cognitive interviews were conducted in
three rounds: an initial practice round, round one and
round two, similar to the process reported by Levin and
colleagues ([20], See Fig. 2). The initial practice round
used the Urdu survey and was meant to provide both a
source of training for the cognitive interviewer and the
opportunity to modify the cognitive interview protocol if
needed. With minor format and wording edits made to
the cognitive interview protocol after the practice round
(Urdu only), we proceeded to round one using the Urdu
and English language surveys. Round one consisted of
12 cognitive interviews with SA immigrant participants:
six with the Urdu language survey and six with the Eng-
lish language survey. After round one joint collaborative
analysis and modification to the cognitive interview
protocol, round two cognitive interviews were con-
ducted with 12 SA immigrant participants; six with the
Urdu language survey and six with the English language
survey (See Fig. 2). Revisions made after round one led
to round two in both languages. After round two, similar
beliefs and ideas were repeated and no major problems
emerged, and thus we decided no further rounds were
required. We stopped at round two because we believed
that the cognitive testing was sufficient to improve the
survey prior to field testing.Initial Practice Round
Interviewer-led in-person 
cognitive interviews
6 South Asian immigrants - Urdu
Minor revisions for format issues 
Roun
Interviewer-le
cognitive in
12 South Asian i
Urdu and 6
Joint collabora
[initial practice ro
Modifications: D
and gen
Fig. 2 Cognitive Interview RoundsParticipants were recruited from community contacts
and/or snowball sampling in select Hamilton, Ontario
communities where SA immigrants lived, worked, or
congregated. The cognitive interviewers were also trained
to use purposive sampling via word-of-mouth to recruit
participants [25]. During participant recruitment, attempts
were made to recruit participants with varying years of
residence in Canada [26]. One cognitive interviewer had
greater access to diverse SA populations who had limited
English language proficiency; therefore, she recruited
Urdu language speaking participants. The other cogni-
tive interviewer recruited English language speaking
participants as she had greater access to this population.
Prior to each interview, written informed consent was
obtained from SA immigrant participants. The inter-
views were conducted in the evening or weekend days at
participants’ homes. Audio or video-taping of interviews
was not feasible or culturally appropriate. A $20.00 hon-
orarium was given to each participant.
Cognitive interviewers and training
Two bilingual research assistants conducted cross-
cultural cognitive interviews. Cognitive interviewer A, a
lay community member with prior experience working
in the SA immigrant community resided in Canada for
15 years. Cognitive interviewer B, a gynaecologist in her
native country (Pakistan) and in training for medical cre-
dentialing in Ontario, resided in Canada for approxi-
mately 2 years. Both cognitive interviewers had no prior
cognitive interview experience or training.
Initial training of cognitive interviewers took place at a
community center for 3 h with an additional 1 h pro-
vided throughout the testing rounds. Training material
covered how to administer survey questions exactly as
worded in English, or as they were translated in Urdu.
Content in training encompassed: (a) the use of scriptedd 1
d in-person 
terviews
mmigrants - 6 
 English
tive analysis 
und + round 1]
esign, cultural 
der
Round 2
Interviewer-led in-person 
cognitive interviews
12 South Asian immigrants - 6 
Urdu and 6 English
Joint collaborative analysis
No further modifications
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servation and detection of problems or issues through
non-verbal behaviours and use of emergent verbal
probes; (d) the interview process and a mock demonstra-
tion; and (e) joint collaborative analysis using Willis’
[16] process. Cognitive interviewers’ were instructed to
be clear, unbiased or leading when using scripted and
emergent verbal probes [16].
The cognitive interviewers were trained to adhere to
the cognitive interview protocol process. The cognitive
interviewers were supported in the field by the lead re-
searcher. They probed participants concurrently making
detailed annotations of responses. The cognitive inter-
viewer who conducted interviews in the Urdu language
completed two surveys, one in Urdu, and one in English
for all rounds of testing for 18 surveys. She conducted
the interview in Urdu while simultaneously taking notes
in Urdu, and then documenting responses on the Eng-
lish language survey protocol. This process was import-
ant to be able to return to notes during joint
collaborative analysis for any clarification if required.
Any critical issues from the target Urdu language were
documented to assess language and translation, or other
related issues. The cognitive interviewer who conducted
interviews in the English language made notations on
one document for 12 surveys.Data Collection & Analysis
Analysis of data from the practice round, round one and
round two was conducted using a joint collaborative
analysis process involving data reduction and interpret-
ation [27]. This process involved each cognitive inter-
viewer reviewing results after the interview, and then
meeting with the lead researcher to discuss individual
results. This allowed a joint process of sharing informa-
tion and interpretation so that all were involved in deter-
mining question functioning at the individual level.
Willis’ [16] process for data analysis was used to under-
take joint collaborative analysis.
The first step involved the use of the cognitive inter-
view protocol as a recording tool to write participant re-
sponses and comments. This data formed the “case
history” and the lead researcher was responsible for col-
lating all summary data into an electronic copy using a
participation identification code under each item [16].
The next step entailed the aggregation of results by each
interviewer from all individual interviews by items to as-
sess if there were common themes. This was facilitated
as a joint collaborative analysis meeting with both cogni-
tive interviewers and the lead researcher. The meeting
enabled all members to be involved in the discussion of
results at three separate meetings for the practice round,
round one, and round two. Results of interview data forthe round of testing were examined together to enable
discussion across all interviews; first overall, and then
item-by-item separately for the Urdu and English lan-
guage interviews. The goal was to observe patterns or
recurrent themes in the identification of problems, simi-
larities, or unique interpretations.
In the final step, the lead researcher utilized a qualitative
content analysis method that incorporated data reduction
procedures to organize and confirm main issues that
emerged [28]. A problem was deemed important if two or
more participants identified an issue with a question or
response category; however, individual issues were also
noted and discussed. A written summary was produced to
report on main issues and revisions that were required
using similar categories reported in the literature: general
design, culture, gender, and translation issues [27].
Results
Cross- cultural translation and adaptation
After two forward translations (T1 and T2) were com-
pleted, both translators met to review each translation.
A small number of discrepancies were detected that
related to correct translation and meaning during the
synthesis meeting of T1 and T2 translations. For example,
the word “recent” was translated differently in T1 and T2
translations. A decision was made to keep T1 translation
of “more fresh” because it was more conceptually aligned
to the English term.
During expert committee review, a bilingual clinical
expert reviewed the synthesis document of T1 and T2
translations and compared it to the source English lan-
guage survey. This allowed issues of translation to be
further assessed, and the subsequent discussion of key
translated terms that needed to be conceptually aligned
with the source language. One issue arose during expert
committee review from the synthesis report with the
question: “Before this test was described, had you ever
heard of a home stool test” as it was translated without
the word “before”, and thus the meaning differed. There-
fore, the wording was changed to be clear on what the
question was asking with the inclusion of a term that
made the question conceptually aligned.
Another issue was the use of different translation
terms for a specific question. The translated word for
“not as bad” was “difficult” and assessed to be too harsh;
therefore, it was decided to literally translate the word
“bad” rather than keep the translated term “difficult”.
Another example of an issue that arose during expert
committee review was the omission of key terms, such
as “not sure” in applicable response categories. Conse-
quently, this term was translated and inserted into the
appropriate places in the survey. Incorrect translation of
“yours” was also identified, as it was translated as
“mine”; this was corrected in the survey.
Table 2 Participant Socio-demographic Characteristics
Variable Language Group
Urdu (n = 18) English (n = 12)
Age: Mean, Standard Deviation 58.8(7.31) 59(6.2)
Sex, % (n)
Male 44.5(8) 58.3(7)
Female 55.5(10) 41.6(5)
Country of birth, % (n)
India 33.3(6) 58.3(7)
Pakistan 61.1(11) 41.6(5)
Bangladesh 0(0) 0(0)
Other 5.5(1) 0(0)
Years in Canada, % (n)
More than 30 years 16.6(3) 25(3)
21–30 years 11.1(2) 8.3(1)
11–20 years 61.1(11) 50(6)
6–10 years 0(0) 16.6(2)
Less than 1 year 11.1(2) 0(0)
Highest completed education, % (n)
Less than high school 22.2(4) 8.3(1)
Completed high school 22.2(4) 8.3(1)
Completed some college/university 22.2(4) 0(0)
University degree 16.6(3) 33.3(4)
Post graduate degree 16.6(3) 50(6)
Had a family physician, % (n) 100.0(18) 100.0(12)
Family physician from same cultural, % (n)
Yes 55.5(10) 75(9)
No 27.7(5) 16.6(2)
Not applicable 16.6(3) 8.3(1)
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was translated to be “tortuous”, which was considered to
be too severe, and it did not truly represent the context
of screening colonoscopy. Therefore, the expert commit-
tee review discussion led to the decision to replace the
translated term for “painful” to a term that translated
into “less severe”. A final issue that emerged was the use
of “professional” in the context of health professionals.
Discussion led to the resolution that the term was repre-
sentative of medical professionals not professionals in
general, and thus was retained. While the expert com-
mittee review revealed key issues, some translated terms
would need to be tested during cognitive interviews to
assess conceptual understanding. For example, the literal
translation of “bad” would have to be assessed to deter-
mine if it was correctly understood as intended.
Cognitive interviews
A total of 30 participants completed an interview that
was on average an hour in duration. Age, gender and
years in Canada were similar across Urdu and English
language participants. Mean age of participants in both
groups was 59 years. Over 50% of participants’ self-
identified country of origin as Pakistan with the
remaining from India. All participants had a family phys-
ician, and of these, 63% reported their physician was of
the same cultural background. See Table 2 for socio-
demographic characteristics.
Scripted and emergent verbal probing elicited com-
ments and feedback among Urdu and English language
speaking SA immigrants. While the use of think-aloud
technique was avoided due to prior reports of difficulties
with this technique among some ethno-cultural popula-
tions [11, 29], a good proportion of participants’ provided
think-aloud comments on their own in all cognitive inter-
view rounds. Based on Willis [21], the use of verbal probes
may come to bear a resemblance to think-aloud tech-
niques. Some participants’ spontaneously responded with
their thoughts about the rationale for responses or opin-
ions. Consequently, think-aloud responses were recorded
for items that did not have scripted verbal probes during
the interviews. Approximately 56% of these items had
comments in Urdu language surveys and 63% of items for
English language surveys.
Interpretation of qualitative data
The interview summaries included qualitative data (e.g.
notes logged by interviewers) and provided the main
data source for analysis. The analysis focused on item
level results of each individual interview, and aggregated
results across each round of interviews. Qualitative data
of the practice round and round one were combined
during analysis because no problems aside from word or
format issues were encountered in the practice round.Using a joint collaborative analysis process, interviews
were analyzed separately for Urdu and English language
results. After round one revision, we conducted round
two. As we were hearing similar beliefs and ideas as in
round one and no new major problems emerged in
round two, we did not believe it was necessary to do an-
other round of interviews [24]. In the following discus-
sion, the interpretive analysis of data will: (1) discuss
findings related to the 12 scripted verbal probes; (2) re-
port on common or unique themes reflecting beliefs or
ideas that emerged from respondents; and (3) present
key issues that were identified and compared across both
the Urdu and English language surveys.
Findings from scripted Verbal Probes
The 12 scripted verbal probes testing comprehension
and recall of selected items were incorporated within the
cognitive interview protocol to address key issues during
survey development. An expert advisory group from
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provided input on the probes utilized in this study [3].
The following highlights common and unique responses
across cognitive interviews for all rounds.
Introductory statement: Home stool test
The description of the home stool test, including “fecal
matter or stool” concepts where assessed to test compre-
hension and interpretation. Among Urdu and English
language groups in all rounds, there was a good under-
standing that the test was for examining “bodily waste”
and checking if stool was “normal” or “abnormal”. The
rationale for testing was also clear in that it was to
“check for blood”, and was required to find cancer at an
“early stage so it can be cured”. Only one female English
language participant felt “awkward” about talking about
feces as it was a sensitive topic.
Item: Heard of test and testing of response category
For participants who responded with “Not sure/do not
know” in all rounds, they were probed on the meaning
of these concepts. Overall, there was good comprehen-
sion in what this response category was asking.
Item: Most recent home stool test
There was good comprehension of what the item was
asking participants as responses indicated that it was
“clear”, and “not difficult”. Common responses to
probing across all rounds resulted in responses that
the confidence and estimation of the time when one
had the home stool test was “not hard” “easy” and
“not difficult” to recall. Male and Female English and
Urdu language participants felt “confident” or were
“100%” sure of their response.
Item: Most recent colonoscopy
Similar responses to confidence and estimation of a col-
onoscopy test were identified across both language
groups in all rounds. In the English language group, fe-
male and male participants felt “confident” in the esti-
mation of dates and believed it was an “easy” or “not
difficult” question. Only one female English language
participant commented that she could remember the
year but not the exact date of her colonoscopy.
Scale item: I feel I will get colon cancer in the future
Participants’ in both language groups across all rounds
commented on their understanding of this question as a
“chance” of getting colon cancer. The meaning of the
concept “feel” elicited responses such as “belief”, “sense”,
“think”, “perceive”, and “possibility”. One female Urdu
language participant believed that if she went for screen-
ing, she may not get colon cancer, while another male
Urdu language participant felt that it was a seriousdisease. Having a family history or symptoms was also
mentioned by male and female Urdu language partici-
pants as risk factors for colon cancer. One male Urdu
language participant did not believe he was at risk for
colon cancer because of his culture and family history.
Another male English language participant responded
with a comment that because he was “trying to eat
healthy”, he did not believe he would get colon cancer.
Scale item: I am more likely than the average person to get
colon cancer
The beliefs and ideas participants provided in their
responses across all rounds consistently reflected com-
prehension and understanding of the item. Participants be-
lieved that this disease could affect “normal people” in
“good health” or “healthy”, and of the same “age” or
“gender”, and those “50 plus”. A male Urdu language
participant believed that because he did not have a family
history, he did not have a “chance” of getting colon cancer.
One male English language participant stated that his
family gave him “healthy foods”, a preventive measure.
Another male English language participant indicated
that because of his religious beliefs (Muslim), his hygiene
practice of washing after a bowel movement was a health
practice protecting against colon cancer.
Scale item: When I think about colon cancer, my heart
beats faster
Across all rounds, participant responses to this item and
terms “heart beats faster” reflected the emotional re-
sponse that colon cancer may perpetuate, feelings such
as “fear”, “panic”, “nervous”, “terrified”, “upset”, and
“shock”. A female Urdu language participant believed
that she was “not scared” because colon cancer could be
cured, while a male English language participant believed
that people should “consider” having the test.
Scale item: Colon Cancer would threaten a relationship with
my partner
There was great understanding of the meaning of this
item and the comprehension of the concept of
“threatens” among all participants. Common beliefs were
that the impact of a colon cancer diagnosis would pose a
risk to the “mental”, “physical”, and instrumental (i.e. fi-
nances) aspects of the relationship. Other terms used to
describe this were “danger”, “harm”, “separation”, and
“break-up”. Two Urdu language participants (male and
female) reflected on the fact that they understood and
believed that colon cancer was “not contagious”.
Scale item: If I had colon cancer, my whole life would
change
Across all rounds, participants’ comprehended the
meaning that if someone was diagnosed with colon
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pact life on an emotional and psychological, physical, so-
cial, and instrumental level. This included feeling “no
hope”, being “stressed”, suffering “depression”, and ex-
periencing “pain”, other “health problems” or having to
do more treatments. As well, the social aspect included
being treated differently, or the medical care required
would take a financial toll on one’s life. A female Urdu
language participant did not believe life would be af-
fected because of advances in science, the ability “to cure
many major diseases”, and that it would “be easy to
cure”. A female English language participant’s rationale
for her response related to not having enough informa-
tion about colon cancer, while another female English
language participant’s response reflected her “religious
beliefs”.
Scale item: The treatment for colon cancer may not be as
bad if the cancer is found early
Comprehension of this item and key concepts reflected
good understanding across all rounds of testing. Partici-
pants believed that colon cancer was “easy to cure” as
long as it was found early. There was this belief that the
treatment would not be as “hard”. As well, treatment
would not require “extensive surgery”, recovery would
be “easier”, and early treatment would be “successful”.
The concepts, “not as bad”, were interpreted as “less
painful”, “less upset”, or “not as hard” than if cancer was
found at a later stage.
Scale item: The cost would keep you from having a home
stool test
The common belief across all rounds in relation to
“cost” was that it would involve paying for the home
stool kit, and as a result, potentially not having the test.
Both male and female Urdu language participants indi-
cated that the item meant if one had to pay for the test,
it would be avoided, or would not be done. Both English
and Urdu language participants indicated that they knew
that the test was covered by the publically funded
healthcare plan. Several male English language partici-
pants considered “cost” as also the “time” to do the test,
and taking “time off from work”.
Scale item: I am confident that testing three separate bowel
movements would not be inconvenient
Common responses in relation to comprehension and
understanding of testing and the concept “inconvenient”
from all rounds reflected the belief that this would be
“difficult”, “not easy”, “uncomfortable”, “too much
trouble with 3 samples” and that there would not be
“time”. Both language groups indicated that the incon-
venience would also relate to one’s “busy schedule” in-
cluding work demands or lack of time in the day. Afemale Urdu language participant recognized that her
schedule was busy; however, she would still do the test
because she wanted “to be healthy”.
Common themes
Doctor recommendation or advice
An interesting observation that arose from the cognitive
interviews included participants’ think-aloud responses in
relation to their family doctor. In round one, there were
equal mentions of the doctor among both Urdu and
English language interviews (Urdu n = 14, English n = 15);
however, in round two, English language interviews had 13
comments versus only four comments from Urdu language
interviews. These findings highlight the importance of the
family doctor in either seeking out information, advice, or
playing a role in screening recommendations. Furthermore,
prior research supports the importance of physician rec-
ommendation for access to cancer screening [1].
No symptoms
For a number of items, male and female English lan-
guage participants provided rationale for their responses
based on the belief that they did not have bowel prob-
lems or symptoms. There were 10 comments (round 1,
n = 8; round 2, n = 2) reflecting this belief.
Risk factors
An equal number of English and Urdu language partici-
pants (n = 20, males and females) also rationalized re-
sponses by providing an indication that risk factors
associated with colon cancer were well understood.
These participants reported that they had healthy diets,
walked or exercised, understood family history as a risk
factor, and recognized the value of regular check-ups
with their physicians.
Key issues
General design issues
Qualitative analysis revealed a number of general design
concerns equally for Urdu and English language inter-
views (Table 3). One issue was that several participants
had not initially realized that the term, “home stool test”
related to screening; however, they were aware of having
the test ordered by their physician at some point in the
past. Therefore, we added interviewer instructions in the
survey for the knowledge item in the survey related to
having heard about CRC screening. Another issue re-
lated to the position of an item in the survey when par-
ticipants had limited awareness of other colon cancer
screening tests, such as colonoscopy; the item was relo-
cated to a position after the introduction of the colonos-
copy test.
Another design issue was related to the exclusion of
children in the response categories of an item concerning
Table 3 General Design Issues and Revisions
General Design
Issue & Survey Description Revisions
Skip pattern Knowledge Item: “Before this test was described, had
you ever heard of a home stool test?” Two
participants, one in each group indicated that while
they had not heard of the home stool test and
perhaps did not recognize it, they had the procedure
at some time. This was uncovered later in the survey
after they had already responded to the first item.
Cognitive interviewer instructions were inserted after
this item: “If participant states NOT HEARD but states
they HAD the test, go to question that asks if they
had the test and revise.”
Urdu language
English language
Format and position of item
in survey
Colon Cancer Practice Item: “Do you plan to go for any
other type of colon cancer screening test in the
future?” was problematic for a number of participants
(Urdu, n = 3) because at this point in the survey,
colonoscopy had not been explained. These
participants provided comments that they did not
know about any other tests. Additionally, during joint
collaborative analysis, it was determined that
participants provided the rationale that they would
only do a test with physician recommendation. Given
that the test requires a doctor’s order in Canada, it
was noted that additional information regarding this
would be important to include.
This item was relocated after the description of
colonoscopy and related items. Modification of the
item was also indicated to include doctor advice. “Do
you plan to go for any other type of colon cancer
screening test if your doctor ordered the test (for
example, a colonoscopy)?”
Urdu language
Missing response category Socio-demographic Item: “In your household, tell us
the individuals who make up your family: Mark all
that apply.” Most participants in both groups stated
they also lived with children. This was not included in
the response categories for the socio-demographic item
on household. During the interview, the cognitive
interviewer added this with written notes.
An additional response category was added: “Living
with own children”.
Urdu language
English language
Response category 3 Scale Items (Percieved barriers): “Having a
colonoscopy is painful.” “Having to follow a special
diet and taking a laxative would keep you from
having a colonoscopy.” “You are afraid to have
colonoscopy because of the possibility there may be
bleeding or tearing of the colon.” English language
participants who lacked knowledge provided
additional comments that they “did not know”.
Responses were in line with what was expected in
these items, which was “I neither agree or disagree”.
No revisions were indicated. The rationale was that
participant’s responses were in line with the goals of
testing the items. Only English language participants
and no Urdu language participants had this issue
related to their not having had a colonoscopy.
English language
Item relevance 2 Scale Item (Perceived barriers): “The cost would keep
you from having a home stool test.” “The cost would
keep you from having a colonoscopy.” The cost were
clear for all participants. One issue arose for both
Urdu and English language participants; their general
knowledge of the test was that it was paid for by the
Ontario Health Insurance Plan (Round 1 English, n = 3;
Round 2 Urdu, n = 3 and English, n = 2). During joint
collaborative analysis discussions, it was felt that some
participants’ may be confused and not know if there
was a cost, especially if they lacked knowledge.
No revisions indicated. Further discussion was
undertaken and it was decided to retain these items
so that further testing could be done through pilot
testing with a larger population.
Urdu language
English language
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the collectivist nature of SA immigrants, it was important
to add another response category to include the possibility
that participants lived with their children. Revisions were
made to address these issues in the survey and no further
issues arose in round two (Table 3).
Cultural issues
Several issues emerged with items related to different be-
liefs across English and Urdu language groups (Table 4).
One issue arose with a subjective norm item regarding theinfluence of family and friends on CRC screening
decision-making. A number of participants believed that
their doctor had greater influence and that they would
not discuss CRC screening with family or friends, and
responses reflected these perceptions. The suggestion
was made by one participant to add a “not applicable”
response. No modification was made because recom-
mendations have postulated that “not applicable” re-
sponses compromise data quality and analysis, as well
having this option tends to increase its selection in sur-
veys [30]. Most importantly, participants would not
Table 4 Cultural Issues and Revisions
Cultural Issues
Issue Description Revisions
Culturally appropriateness of
item wording
Scale Item (Seriousness): “Problems I would experience
with colon cancer would last a long time”. One
participant who completed the English language
version indicated that the wording was suggestive
and intoned that the individual had colon cancer,
which was a culturally sensitive issue for those who
believed there were connotations to being
diagnosed. As well, quite a number of Urdu language
participants (n = 5) also used “if” in their qualitative
statements.
To better place this item in the context of the meaning,
and make it more culturally appropriate, the wording
was modified to: “Problems I would experience if I had
colon cancer would last a long time”. This was tested in
round 2, and no further problems emerged.
Urdu language
English language
Topic not discussed among
family members
Scale Item (Subjective norm): “Members of my
immediate family think I should have colon cancer
screening.” Among English language participants
(n = 3), comments indicated that the topic of colon
cancer was not discussed in the family. However, for
two participants, the responses were in line with their
selection. Only one participant suggested having a
“Not applicable” option.
No modifications were made to the response
categories as doing so would compromise data
quality and analysis.
English language
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this in turn may lead to satisficing results.
The item “Problems I would experience with colon
cancer would last a long time” was found to be culturally
inappropriate for participants, because it inferred a diag-
nosis of colon cancer. Therefore, the item was modified
to be more culturally sensitive and reflect the possibility
of a cancer diagnosis. No major issues with this item
arose during testing in round two.
Gender issue
An issue arose with both the Urdu and English language
interviews, whereby, male participants’ responded to
gender preferences for a health care provider, an item
that was intended for female participants’ (Table 5).
Prior studies with SA immigrant women reported on the
preference for health care providers of the same gender
[1]; therefore, we decided to include this item for re-
sponse by females only. In joint collaborative analysis, it
was discovered that cognitive interviewers were not ad-
hering to the prompt “Female only” for the item. Place-
ment of the item towards the end of the survey mayTable 5 Gender Issue and Revision
Gender Specific Issue
Issue & Survey Description
Item wording was gender specific Socio-demographic Item: “If you are fem
male physician, would you prefer a fem
provider, such as a female doctor or fem
practitioner for health exams?” Respons
included male, female, and do not care
item was intended for only females to
number of males (Urdu, n = 2; English,
responded to the item indicating that t
a male. Both cognitive interviewers inad
asked this item because we would not
up on this issue.
Urdu language
English languagehave been a factor in this oversight. The item was re-
vised to be inclusive of both male and female prefer-
ences for gender of health care provider. Minor re-
wording modification addressed this issue for round
two.
Translation issue
In the Urdu language surveys, no translation issues were
uncovered during any of the rounds. During joint collab-
orative analysis, only one translation issue in the English
language survey was revealed with the term “inconvenient”
(Table 6). Verbal probes involved participants frequently
paraphrasing the term “inconvenient”; however, there
were times when participants repeated the word with
no elaboration of the meaning because they were not
probed to consider another word to describe the
term. During joint collaborative analysis discussion, it was
decided that rather than change the word “inconvenient”,
interviewer instructions for other terms used by partici-
pants would be added to the protocol. These instructions
would guide the cognitive interviewer to probe the partici-
pant further to elicit more meaningful responses. In roundRevisions
ale and have a
ale health care
ale nurse
es categories
. While this
respond, a
n = 2)
hey preferred
vertently
have picked
The item was reworded for round two to include
both male and female participant responses: “For
health exams, would you prefer a health care provider
who is?” The responses categories also were modified
to: male, female, and no preference.
Table 6 Translation Issue and Revision
Translation
Issue & Survey Description Revisions
English source language term did
not incite further elaboration in
probing as did the translated term
Scale Item (Self-efficacy): “I am confident that testing
three separate bowel movements would not be
inconvenient.” The word “inconvenient” was
translated as “hard to do” in the Urdu language
version during translation. “Inconvenient” is an English
term to convey problematic or difficulty with a task.
This was comprehensible in Urdu and resulted in
participants using other meaningful responses during
verbal probes such as: “difficult for me”, “not easy to
take test on different time because I am very busy
and have day care”, “a problem”, “not easy, takes
time”, and “takes me out of my way to get it”. In
English, the word “inconvenient” did not provide as
meaningful responses to verbal probing, for example:
“too much trouble”, and “uncomfortable” were terms
used. Upon further discussion at the joint collaborative
analysis meeting, the cognitive interviewer indicated
that “uncomfortable” related to the stool collection
process and the impact on the individual to do this in
a given day.
No modification was made to the English version of the
item. As this was a minor issue, it was decided that
providing additional training to interviewers on non-
leading probing was satisfactory. Therefore, interviewer
instructions were added to stimulate more meaningful
responses, particularly for English language participants.
We used Urdu language participants’ responses to refer
to in terms of the appropriate probing descriptors that
should emerge.
English language
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because the responses resembled paraphrasing of the
term similar to Urdu language participant responses
in round one.
Discussion
The development of the Colon Cancer Screening Behav-
iours Survey involved a multi-stage process that valued
the perspectives of the SA population, was informed by
findings from prior studies [1, 2], and incorporated pre-
existing measures that required additions and modifica-
tions [3]. This study adds to the literature by cognitively
pre-testing an Urdu and English language version of the
Colon Cancer Screening Behaviours Survey for future
field-testing, research, and use among SA populations.
Cross-cultural translation and adaptation of measures
into another language have been undertaken in a num-
ber of studies [31–33]; however, no prior studies have
been found that cross-culturally translated and adapted
a colon cancer survey into the Urdu language. In one
study [34], a CRC screening questionnaire was translated
into Hindi and Gujarati using a bilingual-bicultural com-
mittee translation approach derived from translation
methods proposed by Harkness and Mohler [35]. Like-
wise, in another study [36], a CRC screening survey
assessed behaviours among English speaking SA’s in
New York/New Jersey, but no information was provided
on whether it was culturally adapted for this SA popula-
tion. The use of cross-cultural cognitive interviewing
[10] in this study enhanced rigor, and provided details to
guide future scholarly work.
In our study, cross-cultural equivalence was assessed
by determining if interpretations varied by two distinct
language groups (English and Urdu). Literature reportingon pre-testing of colon cancer screening measures that
used standard cognitive interviews among diverse sam-
ples are available [37, 38], although, comprehensive de-
tails of the processes are not always provided [39]. In
studies that have conducted cognitive interviews for
CRC screening measures, the populations included vet-
erans, African American, Native American, Asian and
White samples from the USA, consisting of 18–36
participants, and methods used retrospective probing
[37, 38]. Retrospective probing has limitations because
participants may not recall what they were thinking
when they responded to a specific item earlier when
the survey question was initially administered and this
could lead to fabricating a probe response [21].
Cross-cultural cognitive interviewing has been under-
taken to explore other health related topics (i.e. work
life, dietary, general health survey) among different
ethno-cultural groups and provided substantial details
of the process [20, 26, 40].
Scripted verbal probes were effective in the cogni-
tive interviews with Urdu and English language
speaking SA immigrants. Participants were enthusi-
astic and responded to verbal probes that provoked
follow up to their responses. Participants provided
rationale for their responses, or comments that took
on aspects of think-aloud techniques [16]. This was
a valuable finding for those conducting cross-
cultural cognitive testing of survey measures with SA
populations.
The nature of general design issues were simple to
correct and were equally evident in both the English
and Urdu language surveys. Culture specific issues in-
cluded culturally sensitive wording. English language
speaking participants in round one who were long
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colon cancer and screening with their family com-
pared to Urdu language speaking participants. This
revealed the diversity of individual beliefs and prac-
tices in the cognitive interview sample. Furthermore,
this finding aligns with prior studies, where some SA
immigrants did not believe it was appropriate to dis-
cuss cancer or screening with family or friends [1],
while others believed that family was supportive in
health decisions including CRC screening [1, 2]. This
highlights the need to recognize diversity and assess
individual preferences among members of diverse
ethno-cultural groups. The subjective norm measure aims
to distinguish the influence of family in decisions around
colon cancer screening.
A gender specific issue also arose during round one
regarding gender preferences of one’s family physician.
Prior research uncovered preferences for a female phys-
ician among female SA immigrants [1, 2]. While it was
not the intent of the developers to exclude the male per-
spective, it was beneficial that cognitive interviews un-
covered this issue. Eliciting information about SA male
participant’s preference is important in that it may affect
health seeking and colon cancer screening behaviours,
and presents an opportunity for further exploration
through research.
The limited translation issues that arose during cogni-
tive interviews may have resulted from the evidence-
based cross-cultural translation and adaptation approach
used in this study. Any issues that arose during the three
stage process of cross-cultural translation and adaptation
were dealt with at each stage through revisions.
The cognitive interviews were conducted face-to-
face in the field. Participants were interviewed in
their home or community, which is preferable to a
cognitive lab because it emulates real survey adminis-
tration practices that are likely to take place when the
survey is pilot tested [23]. Cognitive interviews that
deal with sensitive topics are best conducted in the
field to facilitate more comfort, accuracy, and encour-
age more truthful responses [21]. The cognitive inter-
view process proved to be successful among SA
immigrants who completed the Urdu and English lan-
guage version of the survey. This supports findings
from one review that most studies employing scripted
verbal and emergent probing were effective across di-
verse language and cultural groups [10].
The use of a joint collaborative analytic process
was considered to be a favourable method in compar-
ing results within a group and the decision-making
process involved in assessing the function of each
item individually for each interview [10]. This strategy
was beneficial due to the limited experience of inter-
viewers as it created a feedback loop and continuedcommunication. During interviews, the lead re-
searcher was in constant communication with inter-
viewers to provide support, to share information, and
to assess if there were any issues. There were numer-
ous meetings held for training and joint collaborative
analysis (n = 6). The goal was to work together for
the purpose of further processing of data, interpret-
ation, and aggregation [27]. Depending on the experi-
ence of interviewers, the continuing support by the
lead researcher may prove more beneficial in detec-
tion of issues for those conducting research with nov-
ice cognitive interviewers [10].
Limitations
Our decision to stop at 30 cognitive interviews may be seen
as a limitation, however, we believe that the final survey is
improved because of the rigorous cross-cultural translation
and adaptation and cognitive interviews because major
problems were addressed. It is now ready for pilot testing
with a larger sample so that measures contained within the
survey may be psychometrically tested.
Notes were taken during and after the interview
with no audio or video recording, which are add-
itional methods recommended for cognitive testing
[16]. The audio or video recording may have uncov-
ered more problematic issues than handwritten notes
alone. However, seeking permission to audio or video
tape the interviews was not culturally appropriate be-
cause interviews were held in participant’s homes and
communities.
Another limitation was the interviewers’ lack of ex-
perience with cognitive interviewing despite their flu-
ency in both languages. However, this approach is
acceptable in keeping with Willis’ [10] recommendations
as long as the interviewer has access to scripted verbal
probes and receives adequate training.
A fourth limitation was related to participant re-
cruitment for cognitive interviews as there were 13%
of participants who had been in Canada for less than
10 years. While an attempt was made to recruit par-
ticipants who were recent immigrants, there were
challenges due to lack of familiarity with the topic
and comfort with the interviewer. A greater propor-
tion of newcomer immigrants may have uncovered
problems with the Urdu language survey as new im-
migrants may not be as familiar with preventive
health practices such as cancer screening [41]. This
may relate to socio-cultural adaptation in the new so-
ciety. Those settled for less time may be in the
process of continuing to develop socio-cultural know-
ledge and skills related to the adoption of preventive
health practices [42]. A lack of familiarity with the
term “screening” may have also been related to level
of acculturation [37].
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In this study, we cross culturally translated and adapted
the Colon Cancer Screening Behaviours Survey, and pre-
tested it among Urdu and English speaking SA immi-
grants in Ontario, Canada. The use of rigorous methods
for both cross-cultural translation and adaptation and
cognitive testing were successful in assessing the con-
ceptual basis of previously developed measures that were
adapted, and modified among this diverse population.
Revisions to the survey improved it, and now it is ready
for field testing and for assessment of psychometric
properties of key measures among the SA population.
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